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© (57) Abstract: It is intended to supply a large amount of nerve cells having been substantially isolated to thereby provide means 
applicable to nerve regeneration therapy for neurodegenerative diseases, nerve injury and so on. A process for producing nerve 
cells having been substantially isolated which comprises suspended -culturing embryonic stem cells in an acclimation medium for 

0 astrocytes or in the presence of components substantially equivalent to the acclimation medium; nerve cells thus obtained- a cell 

O medicinal composition comprising the nerve cells as the active ingredient; and a method of treating a neurodegenerative disease or 

^ nerve injury by inserting the nerve cells into a neurodegenerative site or a nerve injury site. 
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m^m. mnmz&mztiit$m#mm. mmmzmm^nrcnmmm. mm 

<Dnm%mm^ft4tmMT2>Jjm [^-fXBain, G. )£>, Dev. Biol. , 1 68 : 6 
42-657 (1995)] ; 

(DKltft: CEB (embrioid body) <hV^] £fP«U ^ E B &Mikm<Dmm 

^mmwmm^m^- ( b f g f) w^T\zmmi,xnm^mm^<D^itmm 

izm^ZJjfe [^-^^(Okabe, S. ) Mech. Dev.. 59:89-102 (1996)] ; 

<3>mtvfrx bu~--vimm±T~m&&mm (es«) ^its^tiao 
^u~-&mj&tm, m&xkmfo^ftfcmmTttm (sdias) 

^(Kawasaki, H. )£, Neuron, 28:31-40 (2000)] ; tl/ic 

€)aifii^ia^@^ (l i f) <d#&t> e smm^mmmmv. Esiett 

2%#ftt§»I#IW^neural sphe re^lb, o 

ViT#M^^9fla^^b^#-r^^^[ho^>y^(Tropepe V. )6, Neuron 30: 
65-78 (2001)] 
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E.mmmzh'DMm-c&r). ftmm<D&mn£.m.¥izt^Tmmfc'&m&fctc 

eur osphe reft*J»4Snt^5 [l"f J )VX (Reynolds, B. A.) 
<b, J. Neurosci.. 12:4565-4574. (1992), l/-f y (Reynolds. B. A. ) 6, 
Science 255:1707-1710 (1992)] „ SftfEN eurospher e SfclCl^ntef, 

supplement ; 

-T>XU>, h7>X7i'JX tI/>R^pyxfn» t20ng/m 
1 Ji&tifiiH^- (EGF <hV>5) Rtf/X«2 0 n g/m 1 bFGFt^ 
^DMEM : F- 1 2 2> ii. ffiffii&«l&#TT£#T 

T*l.*F B 1g7^ h©**^>K:»teT?&0, SfflJMgMfc (n e u r o 

sphere) SrTMU ffBtttRTMrrs £ £a*T#5«fc5 fCfrS. MIH 
neurosphere teu /&S{£^H^£BfcV*T^*<|f <£>gf|;/u — h JtT 

ig^-r^t, T^hD^h, ^u=fx>Hn-tj--r h^(-^-ft-r-i) 

<^$Mbtl) ^t^IHi*tlT^5. n e u r o s p h e r e 

nxS, neurosphere &MJ$,TZ>Z\£ (gB^gl^) ^sntUS. 

neurosphere te, £T<D^J&3^ < — g&Oijiffl 

fiSbTm®^$rff^-573^ (Palmer, T. D. ) b, J. Neurosci.. 

19:8487-8497 (1999)], <g^ST¥S^#bT#^^Jffl^<£/7 D->|b Lit 
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StSfrfcS^ffcfe [>< (Ray, J.) Proc. Natl. Acad. Sci. USA, 90:360 
2-3606 (1993) , y->?(Gage, F. H. ) £. Proc. Natl. Acad. Sci. USA. 
92:1 1879-1 1883 (1995)] ifift fcfrns. MIB^/l igft&te, ^tl^tKDMm 
*mfe-e%2>fcl£>. &B&M&frZ£<D&?UW\MlZft<kl,X\,*<fr<Dfflfa%k 

^^bT, Neurospher e t>*¥Jlig#&© ^fn©^l:fe 

#5 z£Rzfim&&mm<Dmifem\zmfeisnz c tta< wmmmm^mm-r^ z. 
t <D'j>u < t h i ~d zmfc 1,5%, nm^mmo^mm^m^mm-r & n <t & g w 
its. sfc, *Mi£&£jii (fli*.**, /t-*>y>a % x;i^w 

v-^) , mm&m. mmm^izn-r^nmm^.mmmz^?>mmx^mm 
(Dmmmthxmm^ mnmz&misntcnMmMMttmm-rzz. tzmftt 

^xmmmm<Dmm^n^v(D\zmmt^07mm^mm^^z\t^B^i£-r?>o 
3 sic, *56^«, wm&&m& mz.it* n-*r>v>m. Tjvy/^-v-m 
so * mrnrnm. mmm^\ztt?znmmm®mmm^<Dn£mm\zmmx&r) , 
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en 7 7 h dim hm\immxitmmutmmtmmmzmmu^(DW^ 

©#&T, Ett#*fflI&£#iBJ&£bT, (SCS) 
C5) Xig (A) 

(B) «ISttSI«l^i^fla^gH^ (bFGF) S^/Xfii^^if (EG 
F) (E>#«T, *>0«Blia»#^©#«ET, »II (A) T#£nfcM^J* 
tfi$ifl# (SCS) ^^itSIi, 

C6D x*§ (b> \z&vzmmw* urn (a) T?t#5nfc#»iBa#tt*aM*: 
(scs) mm»*ft¥&&ttvfc&m&mmmn±*&&i£itTftut> 
nz>. Mia C5) tzmvnm&Mmvmmjjm. 
m (a* ) 77. hatM hmik&mxizmBut®wtmnto\zmmt£j& 

(egf) o#&t, m&&mm&&mmm'tzxm* 
*nt£\,>, *n\z£K>. &mm*Mjtmm#; (scs) fiuznm&mm&nz. 
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C8] Jim (A) <D'&\Z. 

(b' ) mmm.mm^mm^m'F ( b f g f ) <e 
gf) (oim&T, frirx hotM hm<kmi&x\$mmikmmtmmw)\zm 
mui&ftcDft&T. urn (a) rn^nr^mm^mmi^ (scs) m 

urn. 

C9] II (A) <D'&\Z, 

(B) &Ste*i*fi3Mfflfl&/&gH^ (bFGF) Stf/X«±^Mlf (EG 
F) <Z)#fcT, 7^^J®&»#^CO#£T, mnU (A) T#^>n^#^^ 

(scs) zmmTzjcn, -ru 

(C) bFGF^/XHEGF(D^T, tig (B) T*#£*l7cSCS 
(10] ^S143®*i^*fflJ&/£gH^ (bFGF) S.tX/X«±^^SH^ 

(egf) <D#ft$ET. fr^yxbuv^ bmikmwxtemButmmtmmw) 
\zmm£f&ft<D&&-F* mm en ~ c 7 d nrna> l^KtBifcoisist^&ic: 

Cl 1] mm Cl] ~ C7] Vi-rti^l^f3fBm^S!ji^fetcJ:0K't4#iffl 

CI 2] Mil^nT^S, MfB C 1 0 D I2«&<7)#*gimfflj®, 

C13] mlfE C8] Xte Cl 0) fEiiScDiSl^&Kcfc: 9 % *>tl2>. mm&)lz 
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Cl 7) MfB C8) Xte Cl 0) fB*c<Dmi£#&lCJ:D#£>tt<5> |l|S|tfHci£ 

re s nttm&mm&m$bfitft t v x^m ttft-s, ttii&Bag&j&ft, 
ci8) H&3B c 9 d ffi«o«ijt^ffifc«ko^e»ns> nmmz&ffi%nfc>fv 

rmm^mm^tvx^mvxt^, mmmmmmm. mzmz 
C19] (1) tfriE ci] ~ C7] ^?nfrimizmm,c>mmjjmz&v)m& 

(2) h5IB C8] Xfc* (10) IB«(Dm3i^^ck0t#e>n^, 

(3) MtB C9] ia*o«jfi^fetj:i9#&ns, mnmzmMztirzt/v rm 
m 

mzmA~rz>z\£*&WLt-t2>, wm^mm^tnmmmomm^m, 
^m^m^^r^^xm^mm (h«) zip-- cscs) \z-d^x, 

(Zeiss) tf^Sm^^^^fflV^Cc 04>, A'*;UAte, S 
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/t^Jl/BM/^;i/C©rli7tf^t, Xdr-;Wt-tt, SOwm^t, 
^2 0H 7 BFWUcSCSICO^T, »a-P>07- 

Micr*. Nikon tkmoiEiL&ytmfflim&m^tco m*. a*^a«, 

SCS®titfBg«8Hfe£^U A*;PBte, jft^X III /3^n-^U>ta#: 

» 

^*>h (nd mmz£z#.&mytm&m&7Kis. a*;ud«, /^Bt 

Sfl 5 Lfc S C S K:*5^SW«e^««^»3ll<Z)5B3S*W|^fc«g* 

*;k:«, tt^aj/>7KKfls»* (th) *tfr»c«fcs*a^3t5fefi«*^b, a 
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as e mt* mmvrc s c s tc*5^«5#«e^#js^»^co^^s:is^fcjg^ 
201^5 (gad) ffimz£z>%.&nyt%L&m : &7jki,. a*^b 

\Z. KNF^#tCcfc£ft^i|ft^£#£jKU A^Cte, rt*)VAtrt*)\sB 
SB7 0«, 3'J >71l?')lh5>X7x.7—¥ (ChAT) ©SfcSfcPl^ifcttr 

2 0 miiiW, 

i8itt, SCS^f^it. ^mmmtVX. b F G F S:^tfN e u r 
obasal™ B-27 &m^tc.M£r<D S C S $ISj^c^*St?S-C*S. 

*9 0», i fi©scs^&»3£bT#fcwis#«aiiiao!>3pr:-*^*r^* 

^1 Oilt bFGF^tJNe urobasal™ B - 2 74», #ii£#iiffl 
B&Sril^SitSS C StC&tt^B r d U<£>IfcD ^S^X^XO^I©^^ 
f3^fc*§m£^r^*T&3 0 A*;WAte, trEB r dUIIiSMTOfit^ 

«l«>A^b FGF^j(jpA?fc<h#CD, #^«fflfla©^-^-©^X^>R^*fflJia^ 
aMZ>Ji«£fc5B r dU0#tf£»8'<fc«m£*T^*T*S. H*, A*;PA 
ft^X^ttttOftSSbfc&fefc*^-*-. H + , A*;PBte, triBr 

duift#©&^ft^£#£^-r. A^;i/Ctt, a^;war^a^;wbodh«|| 
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£^c-r^*T&<5. A^JPAH b FGF^^tfN e u r o b a s a 1 ™ 

B-27S:, 77h OiJ-< M^t7X h OlM M*^ttOS^C^ 

A^Bte, ffiTH^#K££&,g&ft^fi^£^U A*;WCfcL trCGADtri 
^(Cj:^^m7t^fe0$r^b> A*;UDte, A^;UB £ A^;WC <fc<7)-fi||^ 

te» 2 0 Mm^^To 

mi 6m«, mj£i>frm£&fMMfrt>Tx have h^(D^tmm^m^<rc^ 

A*;UBfet, A^;UA<hl^i;^^^^^mGF APtrC#:tC^S^^^0 
/1^;UC«, A^;bAilli;^^43^§^NFtrC#:{Ccl:-&^M(^^fe 
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jig it* mc<. ^n~-mmmz&i,i%tiiGF APin.mz£z>%>mmyt%k 
&m mmm) a*;whh ^u--mmwv<DViGFAPtnmz&z> 

a*;vb*i ffiTHmmz£zf&&&yt%k&m%vkv. a*;wch a*;ua£ 

mi 8 011 H^$nfc#IMOWIi)|'v0M§i^fc^$i 

££ft^1gft&fi0£^U A°^;i/C«, ffiChATffimz&Z>$L&Myt8£&m 
£^cU A*;UDH A°^;i/A<hA^;i/B tCD-m®^#§r^-ro X^-JWN- 
H 2 0 Atm$r^i"o 
^1 9 0H HTlR$nT^^JE^#m^5i« (12 9 SVJfflflS^) ^o^T, 

12 oiii %~?^^ji<kK)ffi&Lfrm&&mmw<DCMK-6MMmz& 
n m*7^>tiimz£.z>, &ms c s<^^m^fe#Tfe-5o 0*, a^;p 

^2 i@n *-^<-tf;i/S^cocMK- 6mmmz-D^x. rxhDiMh 

12 2 0H ^-^^if^E^MOCMK-e^^^ft^tlfeSCS 
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^b^^-riHTabSo Oc t -4, *7.^> (04>, Ne s t in) S^THf 
tl^nwi^, GAPDH(D»TfiJ0, Oc t - 4/GAPDH, *X^>/G 
APDH, T H/G A P D H i: Itffi^^^SiStfe. $^>lC, *B*fWftfg 



mwzmmitmmtmnmzmmui&ftvw&T, m^mmm^mmmt^z. 

rxhoiM bBUtmm^m^. *ft<ktem&&Mm&nmmm-rzz\£iz 

±mizwm&mm&mwtr & z. tw-e%z>z.t, rz$z % iztMtmm vr^mm 
m^m^x^mmm, mz, v-^^yftrnvk-^-ny ; ^f^rmm, mz, 
rx hoiM b^oftitmm&ftteD z\t&T*%2>£\,* : D&mwm*><Dm<^ 
®&\zm~3<o 

^mo)nm^mm<Dm^mz^n^ mvtmmmommizffiVT. rxh 
dim bB\<kig&xi*mMt&&£mmmzmm-Uf&ft&m^zfztb, wh£<d 
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fc*, *^«»fc*^T, r#jji^^j nmnmm. nmmm (- 

#*BIJ&te, *X^> (Nes t in) , RC2, AiJ*-> 1 (Mu s a s h i 

tttt^tttu^rtick: * o bisks c txa^ >A^a©»?B*ftaE*ffljaiiia»Yb^w¥ 
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rL-D>, GABAf£»44-o.-P>, nV>ftWl&=-x.-U>mifim\ffz>tlZ>. 

WfB^U Ttffllfitt, — ^ — P>£ — o. — P><h(BI8lig£ilJe>, 
l/Ttt, +te#<S^Ttt» 7XFP1MK t'J^r>l i Dit'f hSt^S^D^ 

Tmm&m&*>n?n (gfap) ©»aft4**t-r*. jtufarxhp 

Ett#ffll&£#i6i&*UT, &iHllJ&$tt&&tt (Stem Cell Sphe 
re ; SCSiV^) ^7^^^i±^)Iig^^tf^^^^ns« 

*^tffl^6n57^hD^ hwatmmt. 7xho^ h©ig«^oD± 

^^tD > ; 0j|*_fc£, ^x>'>rL^-f XBottenstein) £ , Proc. Natl. 
Acad. Sci. USA, 76:514 (1979) £ £^tK ^Ky3»- 

tffrt&M (DMEM) tF-12^ii!tfl)I^igi C (#**&= 1 : 1~1 : 
3) ; £^T, ntimm^mm^ TDMEM : F- 1 2 j £tr>5) 
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•tM h<Dig^<2fc&(£g:£Jgifc£bTfci:, WI3DMEM : F - 1 2^>ffi{C, MpL 
it, DM EM, F - 1 2 . MEM, Neurobasal™ fci — 7 

-;px;kgibco brd ttm mtfmwznz. ztizamm** wah 7u 

^i-- (Frshney, R. Ian) , fifr?-*?— • zfr? • 7-7;i/t^X • 7 • "7 — 
olT;!/ • • # • ^tr-y?, 2 Jig (Cul ture of animal cell A 

manual of basic technique, 2nd ed. ) , Alan R. Liss. Inc., 66-84 
<1987)^©E«KS-3$W«$n"3 5. h P+K hlhKb&l&OHSl 

«LTffil^n5S7X hPiM Mete, 4*£IB£Sft*fc©-m&tr>. 
MB7X hPit-T MJ, UE#B£>;£fe [A* (Banker. G. ) £81. *;i^*U 
>^ ^ — y ±)VX (Culturing Nerve Cells), (1991), If lA7-ff^ 
- :/VX(The MIT Press) (dr>yijy$?, -Y^U*) «ff] fcftV*, flJAfcT, 

&m<Dm<m mxu. -wx. oi/. +t;k ^u-^#) © 

Sfc^igit!! m?Lte. DMEM, F-12, &^-tf)imM (MEM) m T*i 
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&&&imm<Digmzm^t>nz>mi&£LTte. murx hm^x 

DMEM: F-12, DM EM, F-12, MEM, Neurobasal™ 

m&mmm<D&mmm\z* m^*>n2>m&&Mm<Dmmiz&t)mtsLZ>i!>^ mz. 
m&m&&fflm<D&mmmizm^zft%i&m®&<D*:%t<&. 3 5mmf^ 

m*. HKMttO^, 3 7tit, Mx-tt, 3 7-CiO. 2X:. C0 2 2§ 
S5%i^, ^JM, 4. 8~5. 2%, iS^l 0 0 Z\£&m$iV^o 

mitmzte. ^vx&*<DHKMmmx\z-v'yx&#:<Di 2 9sv»fiM^ 

huISTX h DIM MlKb^^BfflETX h DIM hS*^it©I^ (teltit 
= 1:1) 2ml^Aofc3 5mrar^7yat, 3 7t, 5 % CO 

2 R^100% J&Pilf^BfCTT, Jftl 0~2 O^^^^-r^CtlC^Dtf^ 

*fflfl&Jf _hT £<tl,T, W.&m4 0 0~5 0 0 /imTi&S^t^ 

HKbig^iHufETX hD-t^-T hS*^tO?g-§r% (#;«Jt=l : 1) 2 m 1 j&« 
AofcSSmniT^yi/at, 37t, ^^5% CO 2 Rt^l0 0% ijp 

lii^TT, ®io^2ommzi&m-r2>z\£\z&K)ftut>noz>o z. 
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fflm<Dftf&<D&7£m&* R^SCS^$ < J;<#? > fi^^, fi^4 0 0-50 
0 iimT$5a«U^ 

MIHK^jaBJjatbT, ji«J^tf!±, S6tC^5t<k0 7-f-y-«B 
tt±, ittIJfi**!KjBT««[S-a:T, □ - -colli UT# 

£nfc*>©£ffl^&c:<h;^-e^£o 

&©»&, miB#»**©*frT, 2-7 b, $?*b<«, 4~5Bt- 

T. ^J^tf, 4-15B, JfSKH 1 0~ 1 2 B(C^$n§„ SC 
Xfi (A) (Dmz. 

(B) bFGFR7JC/x«EGF©#^T, ^OjjM&3*#^©#ftT, MX*I 
(A) Tt#^>n^S C S ^MtSIg, 

tfJfBX*§ (A) ©<ftfc>»9{;:, 
(A' ) 7^ ho^< hJM^%xttR»I^«t||KWt^7&^©#ft 

SCS*^jK^bfc«fflfl&tUT«iilS9MlBJja*<»e)n«6. flJfSWM#iifflJ& 
©««^ft2t^ViT, HtflBXig (A' ) &ftteoZ.£\z£K), SCS|*J{;:* 
*©#M^«*q#e>tl^o 
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texizmmitmrnizmmmzmmtsimfttz. m?i&. Neurobasai™ 

B-27, DMEM:F-12, DMEM, F-12, MEMfi:©^ 

»«BJ!a©i»ieiia»«ffii:s+»tcf6#$-&s«^e ) , mx\z* io~5 0n g 
e g f <Dtim«, mm(Dftik<Dmfflm*+ftizftwzi*:z>mfiLfr 

10~50ng/ml, ifSKtt 10-20ng/ml^ 
S^^M^L^c $e>(C, bFGFtEGFt Sft^fof Tffl ^ 
0!J*.fc?, bFGF$10~20ng/mlOi^ EGF$10~20ng/ 
m 1 (Dm^.izU^^oizm^Lxm^Xh^:^ 0 

*5£WiZ&\,^Xl$. HiffB b F G F lkZ$E G F <DiX& Y) f£, ibFGF^E 

gf tmmzttfcnwmftm&M-tzmn&m^xh&^o 

urn (b) \zm^e>nzi&mz&\,>x. muTxhuv-f hmitmwxfom 
mutmmtmnmizmmterfcftt, mmNe urobasai™ B-27, 

DMEM : F- 1 2, DMEM, F-12, M E M^ b. <£>*UlaJ£te:, fomitt 
LT, 1 : 1 ~ 1 : 3T^5:t^MSlK 

hP^>/7^>, 7hUW M Ctf~r>f- • AW*1MX>X (BD B i o 
science) *fc«] «frWtf<&n*. 
WEI® (B) I@ (A) ti^&SCSt, J9HJ!§&» 

Mif^ibTfflt^i^, 0. lmg/m 1 <£>#U U^>£ 
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>&Mm&mft?£ ItiUSi^, IKI||2^2 0 w g/m l (Dy^f^n 

*t7 7->&<£tsv>mmffi<t*km&)'&m7k&m^, 3 7^3 0-9 o#<> 

1 0 - 1 0 0 /z g/m 1 <£>^ ~>£^tf U >»««{t£3W£*tt;Jc&ffl^ 

3 7 < CT2Rfp B m±-r >^T3.^-h-rn«<fc<, t: hD^^?>«tt^ 

'Pch bTfflV* 1 ~ 1 0 u g/m 1 <D t: h n^^^>Sr^tf >J >MMffi 

u y^^tem 9t=?- tvxm^^m^. mmxi o~2 ofg^i>T3 7tti 

MfBXfl (B) fc*5tt*i&*£#tt, fflU5n5SCSOtti(&iEt)&:SEtt 

2ml©WAofc3 5ramT'f y>atf, 1~20{@> £?i;L< 

Smmf^^yafl 3 . 1 ~ 

7t±0. 2t:, C0 2 iS5%Hi, fclAtf, 4. 8-5. 2%, 1^10 
0%^Sii^I$b<, -iM/©*^ 3 7*019^, fclAtf, 37t±0. 
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2t:, co 2 mm 5 %m'&. 4. 8 - 5 . 2 %, mm 100 

.koaittfcjrr* T^xaafeEtttMnft®**, 5-iobt& 

ft*5, MfBXfi (B) K*SV>Ttt, + , jggj&ftgl! IB 

MR. 2BMR«) » i«ft*ltt&*J;5t, b F G FRtf/XteE G F £ 

«fc0 ^X*5fcKtt#*ffll!& SCSI! 8ti3B?¥iSJ§«©&# 

T» #i»*3IM*&«, #J*_k£. 2~7H^$n, ttffittMBtt. 2-5 B> 
gF£b<fcfc. 2-4 BtV^m<^<MSBMlC#^tl, t^k ^tc^n^-fif 
^fc^EtetMBBS©*-^ SCSH MfBr?Jl^«©^#T, #iS^#ffi^m, 
4~15BTMStl, 4-70, *?3cL.<te, 4- 

bHib r#j5#aaifio«jg^2j cDig (a' ) k&^t, jE'ft^Mfla^^ 

^-T^fctf) l/Ttt, b FGFR7X/XteEGF£^2K ^OhuIBTX 

hPlf-r h«^«SXWRM<fc*«ltllRWJC|g^^:^i:, 0!)*-fc£» Neu 
robasal™ B-27, DMEM : F - 1 2, DMEM, F-12, M 

1 0 — 5 0 n g/m 1 , £?£L<te, 1 0-2 0 n g/m 1 

£?£L<te, 10~2 0ng/mlT^5Ct^ltlH o $6(1, bFGF 
<hEGF<h£m^£-:b1±Tffl^£^'g\ #JxJ£, bFGF^l 0 — 2 Ong/ 
m 1 ©2i^ EGF&10-20 n g/m 1 (DM -5 £ 5 \ZM& Ltffl H 
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fcfflv^nsftsso^tsii, weis (a) (Dmstmmiz, 35mm 

*tt+T2 0«&TT**E£j&ta*U<, ig«CtB(D&#W:, HK 

^(Ait^, 3 7tii, #J;U;£> 3 7*C±0. 2<C, C0 2 #^5%ltrJ^, #1 
*_fcf, 4. 8-5. 2%, ISl 0 0%T**Sui^l*LK M^tft 
•7>i77fi*0HKMttX«7^XS5l5© 12 9 S VMJ*(Di§-^ MfBi&ife 
2m 1 T^Aofc 3 5mm5^y S'n.'K 3 7t\ 5 % CO z S.^ 1 

00% jds^bb^tt, mi o~2 om&mm-rz>z.t\z<i:K)ftts;tDno2>o 

fc 3 5mm7^ y ^at, 3 7 t\ 5 % C0 2 S^100% jbPiS^ 

i^tt. m o~2 osHJia^^^-r^^i^cfcofT^tjn^-So 

iui2x@ (a' ) iz&tt&mmmmt, m^znz&m&mmnmm 

Hutsxg (a* ) iz&^xte. &mmm*. mwtamm imz.it, 1 

«fcB»&£#, T^Xfi^Ktt^^O^-^, SCSH MfB?^jlJ^«<7)^# 
T, «7t«, 2~7BT«tl, #M#«fflflS«, 2-5 0, 0^b<tt, 2 

is©*<&, scsn mtmmmmo&flrT, mz.it. 4~i5BT^$n, 
4-70, &&v<it. 4-5Bt^vm<^<mmm\z^^ 

mzwtmmw. ttiMtfesitu *x^>, rc2, A-y-^i^ 
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xtemtt<tMm%i,<fcMtmm\zi&mfttev-x-<Dmmiz£QmmLT<b 
«fc^ 0 ^ btc »e.nfc«fflaa*, mjt^, mm. nft#e®*ttttfeftfti;: 

(BrdU) (D&Q&frlzttls, mm®.s&mvk**'To 

z\z\-e. mmommjj&tLTfc. ^m^ojt^sn-H-rssK^u 

^-f-fc?— >3>, y-if>A-f ^U^1?-'>3 £ft£ 0 PCRfC 

s^<^ffl^tbtn rt-pcr^*^^ &na. Cut, y 

t.\zn*>noz> 0 m?Mmm— 2-D<Dmmm\z&\-fz>itmttM<Dffim<D 
mmzfrfc-D-c, mmt&*k&\zT7^>*>vzntz.2^<Dum*\kwr?2><i 
tiz&Qfcfe-znsz. mmm-vk<D$nm (a— t>^-> ? ) 
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tfc^D^— (D^tfcJCDfc&tc, mX\%. X5X(Smith) £ <D^0f*^r u -J— 7 )V 
^UXACAdd. APL. Math., 2, 482 (1981)], n— V )V t XNeedleman) S> 
^tJn^EDv?— T^-T >p^> hT;U=f'JXA [J. Mol. Biol., 48. 443(1970)], 
Smith-WatermanT^rfiJXA, Good-Kanehi sa 7;WJXA, BLAST T;i/zf 
UXA, FASTA 7^UXA**»fflV»6n5*. BLASTTJH* 'J XA 

CJ;l977</>hnfc«)0^i:L/m 1 0 , ^-K+r-fXS, 

^-^^yzixb (Existence: 11, Extension: 1) 49E#f#tf&tt£. 

SA, ftag3fefe#£frfc'3 CtAJTtS. fcitete, HJfl CfllAfcf, 1 9 

9 2f, 5? 3 > • iJ-&t>Xtt (John Wiley & Sons, 
I n c)fgrr, ?g>-E-3U5?> (John E. Coligan) IBS. 
l}U>b - 7u bZDIX- -f>—fA/o>>- (Current Proto 
cols in I mmu n o 1 o g y) 3§0 iZnS,m<D^mzVt^, tfiliittM 
©•7-*-^>A^»«rfflViT, ifftt&IfagK ^tr*, 7^, V# 

^J6, A°-+>y>^, 7^7A-fT-^. ^^>^, 

A>^>h>^, &nfrm*m&m) , ^#ssi4#j^^<b«i^ 

<Z>ttS£1£&A ; BBStiejfiL. Mi^lL SWMS, WflJfifi, IHttS**fc*5t*<5 



22 



WO 2004/007700 



'CT/JP2003/007906 



<wmmm&&zmj5Lfc*>s »^v<\t. mibx*! (a) ©tn, cb' > b 

F GF&tf/XfclEGFCD^&T, ^TXhD^ h»-fb*«JXttKJ|II'fk 

mw£mnmzm%ftej$,ft<D&&T, nm ca) r#^nfcscsi, 

2>*Tt*5 C r#^^<D®!ig^^ i j th^o) o 3^3^-5X6 (B' ) £frft 
<hLT, WIB©«k5K:UTfcSn&#S#ffllfi§, bFGFM/MEGF 

MI2X^ (B' ) XteMf2SUffiTm>£n3iM<hbTfc}\ t&IBTXhD-y- 
-f b«^b«*Xtt»»l^»«fitl^HW»cra«3B:^t, DM E M : F - 1 2, 
DMEM, F-12, MEM, N e u r o b a s a 1 ™m<D^-rtlfr<Digi& £ 
©«"&««?*«¥tf&*'U M^Jttt, #«it<hbT, 1:1-1: 3T*5:t 

K«k OMU^f^ilt^T^^o #I*J£, ig«^g§cD;*;#£fcL 3 5ramf 

XS*JHStt^«fflflSO*-&, 0ij*_k£, 3 5 mmr-f 7 '>al? 2m 1 Olgift^Xo 

itmrnm** ifst<n i~5<@> «ko»*b<«, i~2<@ 

z/a,T~2ml <DmmWi*P, l~20i, £?£L<te, 1 ~ 5<H, «fc«3»^L< 

3 7*CM^, 0<l*.fe£, 37t±0. 2<C, C0 2 m?L\*. 

4. 8~5. 2%, IS 1 0 0 %T&<5 d t^lt b < „ V)\><Dm&. 37t 

HJfc* 3 7t±0. 2*0, C0 2 HS5%i|fF^ tfiJAfcf, 4. 8~5. 
2%, ISl0 0%-C*5^t^I$LK 

Hdisxs (b* ) iz&ii&mmmmiz, m^p>n2>m&&mj&<Dmm 
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lZ£VmMWtm?Z>Zi:&T?Z, v^xi^EttMo^, 1-7 BT& 
Z>Z\£t)m&ls<, -*J-;K0«^ 1 ~ 1 4 B d L < , #iMJ& 
W®!3g^inc*3^^^B#^«, -T^Xi^K^MO^, l~7 BT 

mis. i~7B, if^Kn 2~~5at^?n<'<<mMmiz&>z>nz>£^ 

*&mzfc. frfr&mmxmz&vnznrzmnwtzmM2nrznmfflfl&>b 
mm ; km. jkh^jsi, otb*«, mmmm. mmmmiz^^nmn^m 

<fc< ^UT«fflBa*»S«^e>, $?£b<te, Ig (B) <D'&, (C) b F G 
FXtf/XttEGF©##ffiT, SII (B) Tft^tlfc S C S SHflflg^^ 
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T^<5o A^^II (C) £fr&-5 Z\L\ZJ:K>. S C SfrZMmistzmmtls 

IH (C) T/flV>£n&igfl6£bTte, Neurobasal™ B - 2 7 
C^^n tf-T-;Ux;KGIBCO BRL) ftM) 1~2%8sMk DMEM: 
F-12 N 2 »Wi^^n5, fflV^n§SCS©M 

^aT2ral^ii4", 1 ~ 2 0 {@, £F£ b < te, 1 - 5 £ 0 £ b < 
l~21@T^SC:<h^*b<, it^S^KI*^^©^^, 3 5m 

mf^5/yaT*2ml(Diti^4' 1 1 — 2 0*@, $f*L<«, l~5i@, <fc D 

#XCDl§<g\ 3 7*CMI£, #J*-fc£, 3 7TC±0. 2*0, C0 2 a^5%HiJl£, 
#J;U;£, 4. 8-5. 2%, M^l 0 0 il b < , U^KO*^, 

3 7^8^ ^JAfcT, 37t±0. 2*0, CO z »ft5%ffi&, 0»J*J;£, 4. 

8~5. 2 sari o o%-v$>z>zt&m&i>^o 

z\tf)m^.v<. 5~ 1 5 bt*$>z> zttm* I, ^„ 

mu?vTi®j&<Dmmjjmz&ntt> ^ujinti 2-70, #£b<te. 
5~ 7 s £^?m<^<mMm\zmzn%£^5mnrc®)%:$:5£n-r2> 0 

i&i$H4&'l4*>/^lt (GFAP) ^£>fg3t£fg<i?<t bT, ^tSlfef© 
#J3^ fclAtf, «ffl©ELISA, ^S^fi^^ckOP^^dttCckOSi^ 

*mw\z\%. frfrzmmjjmz&onztitz. mnmzmmznrzifVTM 
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(cj;D^J6e>n-5§o *»^©«ijis^iniijia©»ifi^fe^«kn«, mn&oizmm 
tuft. *¥&m<D&m&mmz* ttEimtufeiisn^s. 

i 

(oti^Mzmxvx^^nrcmm^mmmm^m^xh^o x-j^Mzmw 
fcfttimx?*nrzMmmMi®.j&m\zm ^ *>tiz>nmz. mmtt&vmmz t-ox. 

mMX$>Z>Mf&Xfo-z>X'b<k< , SaT&5*BIIfiT&oT*>«fcU. 

tc^ a-t & n t <t d , nm^&x tewmmm \zmm-r 
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(1) *5zw<DWM&mm* 

(2) ^mconmmm, rzs 

(3) *5£aM<DtfVTimffi> 

mzm\T2> z. i ~D<D±%rmmt?z>o 

-5, 

d><&, *m%knmzm\-?z>z\t. 
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tt. hP-tT-^r h<Dt&m<Dtztb<Dm*t&M (Txhuv-i hm*mm tit, 

tJDMEM: F-12^fflVi&. 7X hDlr^f hOillt V^XJ&ffJTtSRtf 
7 y hfl&ff$$£JfH^ §!E$8<Z>7Ji2; [A>#- (Banker. G. ) SIH. U 
>^ 7 -fe^X (Culturing Nerve Cells), (1991), +P lA7^r 
■< - :7V* (The MIT Press) (^r>^U y -f 3 s U *) 58fT] fC^oTff 

mvk&mmtisT. c 5 7 bl/ 6 a&femm'&3. 50 

«E«1 4HS©H* , 7'>X^e»W«Ufe««l^ttIJ!as, 10% (w/ 
v) ^7 ;>J£fFlfil?§ (FCS) *^trDMEMi&iftT3>7^X>M:^St 

1) temmirTsmm-i >+a^-hu TOfMussg 

fc*5, ftlfE:7V-h£LT, 6 0mm7l/-f (1. 5X10 8 M/^^- 

h) Rtf4V^)is7u-b (3xio 5 iiis/^x^) ©-en-^n^fflvifc. 

hUIBHK^^^S:, 6 0mm7"l/-hO7^-^-iteI±C, :7V-h& 
fcO 1 0 0~2 0 0IHi&5«fc5l:»ll,fc. «*«!il/T, 1 
5% (v/v) /^y^T^h -fe^A V7V—7,*>Y (Knockout Seru 
m Replacement) (y-X7>7-;P =^73 H— T — ;Ux;KKSR, GIBC0 BR 
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L)*t§g) 10 3 U/ral Stuffim-Wm^? (Leukemia Inhibitory facto 
r) CL I F> ESGRO, ^$3>^>^-ty 3 tJl/'^>3-^l/>- 
T-ffH (Chemicon International Inc.), tkWtJ )ly *)Vzl T'jC <h> 2 
mM L - ^ >, IOOmM #i&^T^y&<h, 100/iM /3-* 

M^M^y-JPi, 5 0U/ml ^-->U>t, SO^g/ral Xh 
I/^h-7<i/>tmDMEM*fflV^c. Jgi&te. 1 ~ 2 B bfco 
7~1 0 B^> D--0it^^4 0 0-5 0 0 MmtCi;T?ti 

ilT^S^I/- DMEM (lfam;&a^(D#<D/&#£^3;& VO T2~ 

'j-^cfc^T, 7>f-^-«Biaaji^e)««w»c*!i«is^ »^±tffc. #e.ti 

uy-'f bm^mMtom-BrVo (#*»jt=i : i) co 2 -r >^^-^- 
^^4>5% co 2 o o xnwmnmm.-^^-Dtzo mmzmv. 35mm 

"th y yat 2 m 1 CO^^^T^J 1 0 ~ 2 0 {@©JE&^iiM<£> P P ~ — 

^M*4 0g, ^Dtf^^'Jy> (Br.dU) 

m. 1 0 tfMfC&^ck? fC^j&DL£ 0 B r d U©5l K) Mffcftm<D 

tzo ^(d'&l, nznfrmm*. 4% (w/ V ) /^^My^rhF, 0. 

4M isaM. 5 0mM 'J>S^IfipH7. 4-e3 0^FI@^L> 0. 
l%(v/v) Triton™ X- 1 0 Ojffllt 1 0% (w/v) BS 

-Tu y*>tf&<Dmi& (Stem Cell Sphere; ^T, S C S 
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X (Zeiss) tt»©*f|jftl^— tf-^3SH«» OSJifc : LSM5 1 0) tl^ 

dUK^&iiV^>^;U#M§g£ftfc (BrdUHGitt) . Ifc^oT, fift 

£fc> S C S(DSl;:&fc£g&#<DiMS^C:^T, BrdUl:^t§Si^'> 
^^-;i/^m^$nfc (BrdUW) . Ifdbt, MIES C S (DftfCfc*: 

^e>^, s c s<Di&\z$>z>mmm?fe. ^7.^y\zn-r^>^^fi-)vi)m^n 

fee 

mm&m-?%>z\t&t)frz>o ttzt>%. scsit mmm\zttmT&*7>?-> 
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mvrc^.~(Dm^mm^r x b dim h®iKtig^#jgig^LTt>^gM*£ 

L-te£&T> 7-991, EgT?l54OO-5OO/im©^$03D--iJi 

m&?ZZ.i:ifit>ft<o1t. ^53D--^$lt ffiKigHr&KiSJBfcft 
o <h # , |g^2 0 0~3 0 0 /iml:li^t5, 



#as#«Bia#£jBK:$Mb»ssnfcs c s mmmmm 1 T#e>n^ scs 

£<A*g-&^ (#1tit= 1 : 1) C0 2 -f>=^^.^— ? — ft, 3 7t;, 
+ 5% CO a ^100% iPM#ffl^T7#iS^^tf^ofc 0 

-3>(Nikon) It&OJEtLlkKmUm, m&Z : Eclipse E800) K«fc 



31 



WO 2004/007700 



'CT/JP2003/007906 



Off 

w,2 mizvk't&v \z. tuj i \z$n,T&m&T*wm#z&&s c s i*i-e*< 

tifc. bp-£, s c sq-vfHkvtc&mmmfrz, fat 

(») i;ioT, #&#affliia#s c s<D#im-vm%~3.-u>iz&i?ft4kM 
i 7 s - >x« 10-20 §ftRLfc7 h ij y;v T " [if—r-f-M-ra-iM 

X>X(BD Bioscience) ttfi) T£ £ (CMS bT^^tt^^SM^rf^®} bfco 

im hWYfcftflfi&asiDLT^v^^aftt©^^^ f/ifc^b, co 2 -r>* 

a^-^-^T3 7^, 5% C0 2 0 0 %jfjP@^HmT^cB#r^^b 

titfg£ftl&mfctt C-P>(Nikon) scs^-e© 
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a-D>0?-*-T$l.fD v>7jci?^^m (£AT, THtlSt) , GAB 
Afp»ttzia.-p>©-7-*~T?**^;p^$>BftJBl«B6#* UaT> GAD 

3 El~8t 7 latdTfc-r. 

scsj^ia-e«> n f a ft#T5a testis, jat*bfc#j!i«fflija^aB 
n&#a> e> #n ifcws^si < $n, * x ^ >^^<onmnmm\t 

ck'StC, SS3HT^X^>llitt0#J(S»aiia^#ffit-*S C S©«ffi*tB r d 

AD^*frsin:^(cj;-DT^<^fe$nT*5 0, #fliUT^s«iji^je'b#ft 
fi$nt^s:t*ws„ bp -6, ^51, m6m%.z$?&7 m\z7jk~r&?iz. 

TH, GAD&tKC h A T(D^n^n<Afg:^<Z)^/^£T^.5 £ £&t>fr% 0 
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mw£<DM&®*'v&m&m2tifts csn)mm&&mmn\z&m-c%z>&i& 

DMEM : F— 1 2 /N- 2 supplement, Neurobas 
a 1™ B-2 7 C^^n t?-T-;l/X;MGIBC0 BRL) &m ?ia^tfe 

nmm^2i5Ht?z>£* ?y*)Vb tvxnBmm^ii^it^. mmmm^ 
&m®mvfzscs<D&mizwm&mmmi>mi&2tiz>tf. Jtv&sz&mm 

fc&fd, &Migm'&<DS C S bFGF©#3ET, 3 7t, C0 2 it^ 

5%, i o o %<Dinmmmn,r\zmmLrc 0 
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Mis b f g f &m&mm : £:*ft<kt3Lftmizm&is. fr-ommmm&fem 

itbt, *#I28^2 0 n g/m 1 b FGFSr^tTN eurobasal™ 
B-2 7$ffl^f; t 1~2B*3#{C, i&*$3K, bFGFS20ng/ml 

m\z, ft&mmtmwj^mz&Dm^rzo mm^msmizm-r 0 
%8m<Dft&i&ytumk¥<Dm$kT^T&?\z. m^i,x<^mmu. *x 

niM MHKfcJ&*fc£TX hn-tf--r hl^itii^ti^^, bFGF£^ir 
Neurobasal™ B-27 £ t \Z J: 0 , ttltt^OM^ 

ut^o, t&mmnizmmvrzs c s&$>fo\zisx*mm6 o o/imoR-^ 

urospher e^i©¥I^*ST(l iOi -5 fCi^— X^gtOtfimn 
b^5. 



35 



WO 2004/007700 



CT/JP2003/007906 



s c s ^mM-r^nmnmm^ n--<Dmt vxmmh^mx^^h^omn 

b F G F £<£trN eurobasal™ B - 2 7 «t», Wlfe&mffa&MMZ 
1*3S C S iZ&WZB r dU©®i3M^Xf>©^I©^$i^ c 

^•(D^^f i o eik^-To mi om\zm-?&o\z. mmisTnm&mm&ffi; 

^tSSCStt, BrdUiMO, tr[B r d Ufomz&ZWi&fc. SC 
S<D^Og|5^T5tV^t % ^lSiit^TSi, B r dU (DT&KlTh&ffikfclZjK 

tf>oT^2>z.£&tDfrz> 0 %rc. mi omiz*kT&oiz. m*^>$imz& 
K>fe&>Krfm&tsnT^z>tztb, s c sfa&xwm&mmizftfcisfcm&fim 
mLrcz\ii&t>fr2>o nm&nm<Ds c sftxvmmiz^vigm&n'^cDMM 
tf£.ct£hm7LZ>nz> 0 scsn ^n^mmmmmmti^x^/vizmm^ 
m^m^mvx^^r^iz^mhmtvxmm't^z.t^mt^i^o 

*mMMlz£K). SCS§bFGF#ftTTifJttt^I(!:t:J;i9, 

-th-f hS:£igi&£<7^^>£T?¥iSig«LTS C S £J£j&£i±3f^ iHKl 
m<DWMigmM]&mfr*>, ^M2 0ng/ml b F G F £^trit% 
h o-tf-f bB\<ti£MtTZ> h Dit-T hm*i&Wt<Dm&y>} (itmik= 1 : 
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